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'S'^l ^tfl 7flAlt!:4. ^ ^11 ^]^^^ ^12 ^m^ol ^ 

7>S. ^>^^*><^. ^^S-^El 7>«fl^l^ *i^/7l;^l2^ iS5l1i(thermo-Mechanical stress) 



£ 3f 
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pad of semiconductor device having advantage against thermo-mechanical stress and 
method for fabricating thereof} 



£ 1^ ^^2^^ ^£^1 ±.7}-^ 3flJE.oll ^ slJE. ^'SCbeam lead bonding)©! 

:£ 2^ ^ s|= ^^o] ^s.^ ^^^^d\] § ^aXbpT: Bond Pull Test)» 

T^^S^]-^* all M-E^-M-^ -^.^(metal open) £^1*!- ^^£<>li=]-. 

5. 3a vfl^^l S. 3f^ ^ ^^<H1 ^tb ^5.^1 ^^V^ ^:^3llS. ^2: ^ H ^-^^^J-^^ 
# ^^*V7l ^«11 £Altb ^'S^^'^m. 

'i^^>7l ^«11 S^ltb ^^£o]t:f. 

100: ^S,M] 7]:^, 102: >fll 

104: ^EllolE l-e!^el^#, 106: ^12 

108: ;«)ll ^1##, 110: ^"^^ClMD), 
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112: ^]^%^, 



114: 2flAlHflo]>^^, 



200: ^^n] ^, 



202: ^ s^^Cbeam lead) 



204: 



206: "iel-iiiS^ (Elastomer) 



208: l-elo]Dl=. n<U , 



210: solder ball). 



<14> 



<i5> 2|)H.(bond pad)^. ^£^1 ^ M1^<^1 ^i-EllS. ^^^^ ^S.3!fl€## ^ 

sfl^l- ^-tiCgold wire)^ ^-£^1 ^^1^1^ ^-¥-<S^^^l- =1^^^^ si 

:^(lead)M- #t:-11-(solder balD^]- ^S^^l^l^ ^^(wire bonding) ^^-i: ^}?]] 

Circuit Board)*^! ^^(mounting)-S^-. 
<16> cfl^^^ <4^1cH ^^S. tiVH^l ^=3)]^ofl ^ ^^(ball 

bond)* ^^^«>Jl, 2^> ^^S. E^J^S^ll^s^ ifl^elJE.( inner lead)i4. ^iflslS. 4^o] 
^^^^ 2^]- ^Bl^l ^^(stitch bond)* ^^^tt^f. hb^M-. ^^£^1 4^) 

^is^ ^7l7> ^ 3.7] 3l]7lxl(CSP: 
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Chip Scale Package )<^l^i^ ^^(beam lead bonding)*^] ^^1^ 

^J-'^^ tfl^^^ ^^M] TesseraA>S] 

n>ol3S ^ zielH. <H5fl<^l(A^Ball Gird Array, o]^ ' fiBGk'^ $X^. 

<i7> ^7] ^ Ej^ o.^ ::p.g^ ^^ofl s.^^ l-(bonding tool) 

<i8> :£ 1^ -y^^"?! ^:£^1 ^^>^ ^:^3ll:^<^l ^^o] i^l^ ^ 

iS:£olj7, £ 2^ -a-7l «i sl:^ ^^o] ^s.^ ^B.3^^ci\] ^a>(bpT: Bond Pull 

Test)« n=«S^>5i^ ^ M-^M-^ -2-€-(raetal open) ^^-i: 

<19> 1^ ^i-S^l-'g. tiVS^I 7]^(2)<^1 ^^^^ ^^3fi^(20)^ t\^^2i^, aVj^^l 7l 

^(2) ^lH.e|S+ 7l^# ^1i^>^ ^>^^2:(4)# ^^^*>J1, §>-^^ 

^-^^^cf. nelji ^7l tjfl^^cs) ^ofl^ ^^(gold wire)* o]^^ 9\-o]o] ^ ^ 

^S-^i-g- ^A>( temperature cycling test)* -f- ^a>(bpT)* ^ 

<20> ^>7l ^i^-g- ^A>^, ^^o^] ^^"4^ ^ifl -65- 

150°C^ ^:^±S. *^cf vfl^cf^V^ ai).;=g* ^^^] ^i^Hl^i ^0^14^ 

^. ^7la^ oi>^> 0.0.^ ^^=.0) o]^6\] ^A>s:>^ ^AXreliability test)ol 
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^. 

<2i> ^:e. 1- ^^l-(BPT)^, 1] ^= 2l| = (20) 3L^^ ^ 

^*>7l ^«fl. «] e:i^(20)l- 'g^t!: ^5. W<H^^^S.>>*1, el^7> ^o^^]^ 

^(Force)2l ^-^^Vji. «} 51^(20)7]- 'iol^l^ «J e^-^ 

<22> S.^oi]A-^ A B^l^ol Tgo^;^ 147].^ ai ejjcyj. sq-olo^ ^tg 

^ -2.€-(metal open) ^^cJ"^, ^ ^^^1 ^^^^^^ =t^*S£)^1 ^^1*1:4. 

^, C^l^o] 'i'H^l^ ^'a-^ «o^^-^S. ^ El = (30)* ^= 3||:^(20) S^<H1 

1-^ nfl ^aj-o] o.^ 5)^1 ^o] ^ol<^ 4. oiji, D ^1^<^1 

3fl:^(20)^ *>-^^2:7]- ^^^\7\^, «J S^-^ ^^^1<^1 7];^l^«y >iEefl^7]. 

3fl:^(20) *>^oll 7>Sfl;^lA^, ^"^^(6)3)- nfl^^(8) A>o]oil wi-2l(delamination)7> <gc>lu|- 

<23> :£ 2* ^2:s>^, 21-^^ di^VClO)^ ^= sll^(20)<^l ^ e)^(30)7> 

^ M-H^-'i :5J«>1^, -f # ^A>(BPT)^1<^] ^^<^1 ^^^|*H ^1 

1-#(8)<^1 «J el:E.(30)5q- %n ^<H^ M-^ 14^1-^ '^]^^ ^ 

<24> n]-sl->H, -a^^^ ^"^^6)51}- i^l^#(8)ol ^SSl 5^:^(20)^ 
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# ^A>(BPT)Alo]l «i e|^(30)7> "io^^lfe ^n7]x^. Dll^ ^^(metal 

Sifolol ^^jq. 7fl^^ ^ avs^l 4i;^>^ 

o] tiv:£^i ^71^1 ^ tiVjt^l ^71^1 2.-^^ ;^fl^3r>^i:-l] 9X^. 

<28> >a-7l 7l#^ ^^d^>7l ^s1-<:>^ ^ ^£^1 ^7] hV^^] 7] 

^^^SlJl S|-olo:| ^tgo^ ^e^^ ^^^^ 7fl^3:>^ #^1^1^ #B^^Hl^f^(plate 

polysilicon film)^!-, ^7] l-eflo]E ^^l^ej^f- ^<Hl ^Hrf- ^ ^7] ;«fll 

<29> >^7l 7l#^ 3].;^]^ ^^^*>7l ^^l-o^ ^ ^S.^] 7l:^i}., >a-7l 

7]:^ ^<H1 ^^^^ ^>-^^2:fif, ^j-71 S>-^^3: ^<^] ^^^^ ^<a^^3l-, ^7l ^<^^ 

^•Hl ^^^^ 1-51^ 7fl-ti^l-^ #sl^2]^^(plate polysilicon film):^ 
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m ^al^>^ tiV^^l ^^fl*!: ^f]^] ^ 

<30> ^ 'i-^^ wV^^^ ^Alc^jofl $]^}^, ^7] s>\.o]o] el^E. ^'3(beara lead 

bonding)<y 5J<^1 5>-f-^2:^ DRAM^ ^S.^ ^7]-s] 7]^* ^^^> 

<31> tij-^^j^l-Tfl^^ ^y] ^O^n^^ BPSG^^ ^ ^ ^s:>P^ , ^^7} 3000~4000A^ 

^o] ^^^-v]., A^7] n ^z>]]7} 1000~2000A ^^91 

^^^>^, ^7] ^ m "tt^'^l^* ^^^M, ^]i ^1^ 

¥^17> 7000~ 7500A '^^'^IT^, ^12 ^^11:^^ ^^]7} 8500~9000A5l ^^<^ ^o] 

<32> A^7] ££ Cf^- 7l#^ all-;^l# ^^d«>7l ^ ^ ^^<=>ll O^-^- dll^}^ 

^^^^ ^-£^1 7]:^ ^12 ^>a*l-JL ^:E.jrl]^7> ^^^^ <^^# 

^11 ^1^^* ^^^^1=1-. ^11 ^^^^ ^^^] 7l^ ^oll -^^f-^ ^^^1- 

(IMD)# ^^^s:>Ji ^:^3fi^7> '^^^ 7fl^t!:i=f. ^<amiMD)^ 

-a^* S^^^i ^>7l ;^ll ^12 ^^^W. ^M^-^S. ^^71 
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<33> 



7l ^eflolE l-el^el-^^^ 1000~2000As1 ^^^1^ ^^^*>fe- ^^*}^. 
oxide)* ^^^5>^ ^^3)., >a-7l #Bl-^n>oll o^tt ^<^1 PECVD<^1 2]^ ^ 

<36> olsr]-, ^-f-^ :£^* #2:3r>c^ ^ w>^a}tb ^^1<^1# ^Mj^l ^^s:>7lS. tb 

c^-. neiuf, o>sflo^ ^/iltl: ^^ofl^i 7flAlS]^ ^Ajc^l^ ^ ^Vx^^ ?!:^^3r>S^^ ^nl7> 

<37> £ 3a s. 3f^ ^ ^^<^1 ^tb ::t^>^ ^:^3Et)^ ^ ^^^^yj-'^ 
<38> £ sf* %s*>o^ ^ ^^ofl o)^ >h^>o^ ^ n ^ 

<39> ^ ^t^o]] aVi^l ^^f^ ^:^2fl-E. tiVi^l 7l:e:(ioo)3]-. ^7l WV:£^1 

71^(100) ^^^^ ^V^^SdOD^q-, ^>7] s:>:^^^(101) ^^^^ ^11 
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(102)2]-, ^7] m ^<?i^(io2) ^<^i M^^s\jL s^o]o] ^^o^ ^^i^ 7W^^}^ 

#eflolE 104)3]-, ^7] ^sflolM ^5^-^51^^(104) ^^^^ ;Hll ofl^ 

^(108)31-, ^7] ;^ll tifl^f^dOB) ^<^1 ;«112 nj|l-f^(112)^^ "^l-f-^^^-. 

<40> S^oflA-l ^2:^^ 106. 110 ^ 114^ ^12 ^^^^ ^^^(OMD) ^ sflA] 

«]l<^l^f' (passivation layer)* M-^^H, <^]1-^, ^12 o)l^f^(112), ^]1 ^11 

^^(108) ^ #511<>1S l-el'^El^f^(104)* ^#^^5. ^^^^>7l ^}-%r^ 

<4i> ^^^^ ^ ^i^oii ^tb ^£.^1 dt^>^ ^S. sfl^oflA^, #efl<^l^ l-el^s]^#(104) 

>iJEsfl>.» ^^*>^ ^1-71 m ^1-^(112) ^<=>\]^^ °fl<^l 71 

^1^/^^ f^^* *^s:>i^. ^11 ^]##(108)5]-, ;^lll ^^Bl-(i02)£q °1.2iei^* 1}-;^l5r> 

1- ^AKBPT)^ ^>«'Hl^i ^2:^ #]^^^* 7ll^Al^J o.s>«| v\] 

<42> olol^l :£ 3a u)l^l £ 3f# %i-S*l-c>l ^ ^t^ofl ti>£^l ^;^l-oi 3flc ^ 

<43> S. Sal- ^S^ig, «>£.^1 71^(100) s:>:^^S(101). <^l^cfl DRAM:4 i^l 

(101) ^ofl 41 ^^^-(102), <^l^cfl BPSG(Boron Phosphor Silicate Glass)^]-* 3000 vfl 
^1 4000AS1 ^^^^tbfcf. ^7] ^9^^(102) ^ofl l-el^^l^f^* 1000-2000 

^^^JL o]M. ^B\^-8}c^ #2llolE #sl^sl^f^(104)* ^^^tVi^. -^-71 
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l-ellolE #s^^e^^f^(i04) ^<^1 ^12 ^^^(106)* 
<44> £ 3bl- ^S^>ia, ^7] 42 ^<^^(106) ^"^l JESefl^lrf:::^. 2l]^(n]:£Al)^ 

<^l?icfl 'yr^^l^f'* 7000 - 7500 A si -^^lls ^ahtb ^, ^t1^*>*^ ^7] # 
eflojE l-el^5l^#(l04) ^^1 2l^€ T^S* 4l ^]1-#(108)* 

^]1 ^]^#(108)2l- l-ell'^m l-el^s1^#(104)^ ^]^s[ 

<46> :£ 3d* ^2:S:>^, ^7] ^1)1^^(103)0] ^^^^ 7]^ ^^ofl 

^S^^dMD: Inter Metal Dielectic layer, 110)# <^lol 

^7l ^^^^(110) ^<^1 iMeil^li:^ 2fl^(ni:£Ai)^ ^A^^ ^ j4|b1^^ 

^^^>«^ ^71 m ^1:^^(108)0] ii#J£l^ 7fl^^» ^^^tbT^l-. ^7] 711^^1- i^#A]^ 
^. ^z]-o]->i^^ ^>^^ iSefl^l^M sli^^ <^l-^i /«l]7]tbi^. 
<47> :£ 3e» ^S^V^, ^7] 7fl^-f7> ^^^^ ti]:J£^l 7]:^ ^^ofl ^^f^, ojl^cfl <a:^ 

T^l^^* 8500 ~9000A^ -^^IS. f^^^tb^. «^]<H^1 ^7] 2flBl^*>o] ^y] >i]i 

^m#(108)S] ^^*]-^ ^Eflo] 42 ^11-#(112)# ^^^tbc]-. >a-7l 

^12 ^m^(ll2)^ ^^^^ nl]^#O.^A-], ^^£]^ fi]-0]0] ^^o)]A-] 1^ S]^(0]:£ 

A])7> <i«a-a^ ^^S]^ i^o]c].. 
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<48> 



S. 3f» #2:e>^, ^7] 42 ^l^#(112)o] ^^^^ ^S.^] 7]^ ^^ofl sflAlailolA^ 



#(114), <^l?lt}] JL^S. l-e|-^n>oil o]gfl -iVs^^mP oxide)^, PECVD«^1 ^l^fl 

^^^^1 ^^>^-9-S <=>W^-^ ^7] sflAl 

sflA] ail 01.^^^(114)21 ^-f-* ^zl-^>o^ ;^]2 ^l^f^(112)* ^^M: 

<49> £ 4^ ^ ^^oll ^:£3ifl:E.-I- :^ol ^£^1 Jifl^l^l* 

<5o> £ 4» ^S^V^, ^]^^ l-sl^el^f^o] ^<^^ ^o]] 

€ ^je.3^:e.(£^^ A)* ^£^1 ^(200)ol ^ £1:^(202)011 ^«fl 

^€ ^. -g-^^KEncapsulant. 204)<^] ^^fl sfl^l;^!^ M.<^^^. £'^<^1.H ^2: 

^S. 206^ <S5l-^S.^ (Elastomer)*. 208^ 1-slolnlE Efl oi (Polyimide tape)*. 210^ 
#tHlr(solder ball)* 7}^^^. 

<5i> £ 5^ ^ ^^<^] Sltt ^:B2il:B# i^^>^ ^o] ^711^ oVt^l 311 71^1 2- 

<52> £ 5» ol^oi ufl^^oil #ellolE #5l^sl^ol ^^oi 

^ofl laj ei:c7i. si\.o]o] ^xg^ aVs^l 5.^^ 2fl 71 ^1(326, 328)l-ol S.^ & 

-2-^(318)^ (mount ing)slol oijr, ^rl^ eiic-l (heat spreader, 320, 

322)7> S.^ i^:^(318)# ^^^}JL 9X^. ^2^^S. 316^ ^IS ^iSellDl (320, 

322)^1- a-i- :b.-2-=» :^1^*>^ ^^(3i6)-^s. ^ ^>-§-§ ^ Sl^-. 

%2z^S. 332^ #t-ll-* 7>el7lJl, 330^ 7l-el^t:l-. 
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<53> 



^ t'^^ ^7]^^ ^Alc^lofl ^^^^7] ^0_^, ^ ^>^ol 7]^^ Apj. xfloflA-l 



^'=>1f^ -i-^^ ^1^^ 7}^ ^Hl ^^^1 7V^^ol t^«^s:>Cf. 

4. 



23-15 



1020010008758 2001/3/2 
11 

^7] ^^^Si ^11 

'a^^^Cplate polysilicon film); 
2] 

s}-^^^^ mm^- i^]a-5:i ^^}^ 7]^^ ^^^m sl^^tl 

[^^«^ 3] 
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^7] ;^ll ^01^^ ¥^1^ 3000~4000A2l ^^91 ^^^^ ^^^] ^y^} 

[^^*^ 5] 

#eflo]S l-ej^el^f-^ zl ^7p\]7} 1000 -2000 A '^^<a ^^^-^.S. 

6] 

^7] m ^ ^12 1^1 ^^^^l-B-^ 7ms. 5}* ^^1-2-^ ^£^1 

71 

^^7] ;^|]1 ^^y} 7000~7500A ^A4r ^^^^ ^£^1 ^^V^ 

81 

^ll*J-*^l ^ol^i. 

^7] 42 ^^]7} 8500 -9000 A ^ ^^^[ -^S. t}^ ^£^1 ih^> 

[^^^1- 91 
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^7] s^-ojo^ «i elJE. ^^(beam lead bonding)^ ^^^-^S. 

l^^^j- 10] 

«>£^1 71^; 

^7] n^^3^ ^<^] ^^^^ m 

^J-71 ^<a^^ ^^J^ 7fl^3r>^ l-ellols #Hl^el^^(plate 

polysilicon film); 

^1-71 ^11 Dfll-^ ^ofl ^^^^ ;^12 ^l^f^* ^til^m 
^£.^1 3^^]^]. 
11] 

*>^^s ^^^^ ^11 
^71 ^o|l ^-^^^ l-s^^ 7ll^*m #3fl«^l:& #2l^s]^f^(plate 

polysilicon film); 

^;^flt!- s-l". 
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121 

^ = 311:^71- ^^^^ <^^-^ 7fl^s]-^ ^Tjl; 

^y] ^11 ^]^%^] ^^n] 7]^ ^oil ^^^^ ^^^(IMD)^ ^^^*>Ji ^ 

B.s^^7} ^^^^ 7fl^5V^ 

13] 
14] 
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15] 

>5lll2*J-oll ^c>^Ai, 

^7] ^eflolM 1000~2000A^ ^^1^ ^^^*>fe ^^^-^^ ^^ 

16] 

^ll2*J-«>il ^c>lA^, 

^1-7] ^11 ^ ^12 ofl^f^^ ^^1^1 -s-*^! ^^I^S ^i^l 

[^^^ 171 

Jl'&S. ^E^Z.xj}6\] ^sfl A^A^^ >a:S}-^HHDP oxide)* ^^^^f^ 
[^^^ 18] 
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is. 1] 




[S. 2] 




IS. 3a] 



104- 



-106 

-102 
-101 
-100 



[-£ 3bl 



104- 



106' 

-102 
-101 
-100 
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3cl 



104- 





08 

-106' 

-102 
-101 

-100 



[S. Sd] 




[£. 3el 



104 




101 
100 



3f] 



104 
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41 
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